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De Vos: Work Sampling -- First Step Toward Work Measurement

When circumstances don’t require the most precise
measurements, and the analyst’s time or training
doesn't permit use of stop-watch or work standard
techniques, the relative novice can still use—

WORK SAMPLING-FIRST STEP
TOWARD WORK MEASUREMENT
Henry De Vos

method, experi
enced estimate, recorded
time, predetermined data, ratio de
lay, time study—the terms them
selves are both forbidding and—
perhaps deliberately — sometimes
even mysterious.
Actually, as is so often the case
in systems work, the semantics may
be formidable but the ideas are
simplicity itself. The technique of
applying them may be complicated
or tiresome, but the principle be
hind each of the terms is easy
grasp.
The phrases, of course, refer
various approaches
work mea
surement. Some of these approaches
are summarized and evaluated in
Exhibit 1 on page 55. Very briefly,
they mean:
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Historical method: Judging pres
ent standards of production by a
benchmark set up on the basis of
past records. Thus, if a billing de
partment has at some base year
(using generally comparable meth
ods) produced X number of bills
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while employing Y number of
workers
a given period of time,
the analyst has some standard by
which to judge the relative effi
ciency of the workers—Y plus the
number of workers added—who
are now working in billing. Pre
sumably their total output by hour
or day should have increased by
the same percentage as their num
bers.
Experienced estimate or leveling:
This simply implies watching a
worker
he goes through one en
tire work cycle—types an invoice,
say, or checks
a shipment of
goods. The analyst judges whether
the worker is performing at normal
speed, at less than normal, or at
faster than normal. If he finds the
worker is performing at a normal
1
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EVALUATION OF WORK MEASUREMENT TECHNIQUES

Historical Records
Criteria

1. Speed:

time

required

to

measure

and establish standards.

2. Training and

skill required:

tech

Predetermined

and Logs

Work Sampling

One to four weeks

Two to four weeks

of logging plus sum

of observation plus

marization

summarization

Little

Little

nicians, supervisors.

3.

Cost:

technician,

Stopwatch Timing

Time Standards

Fast

Fast

Heavy, including

Lengthy

rating

employee

time,

Inexpensive

Inexpensive

Inexpensive

Costly

Simple

Simple

Complex

Complex

equipment, etc.

4. Technical
ease of use.

requirements:

5.

subjective vs. objective;

simplicity,

Fairly

Fairly

Very

Very

degree of distortion.

accurate

accurate

accurate

accurate

6. Acceptability: employee, supervisor.

Acceptable

Acceptable

Least acceptable

Acceptable if under

Accuracy:

stood by supervisor

7. Interruption of work operations.

Little

None

Little

Some supervisor
participation

8. Applicability: routine vs. nonrepeti

Routine and

Routine

professional

Routine and
professional

Routine

tive; physical, clerical, professional.

9. Savings: how quickly? how much?

Intermediate

Slow

Fast

Fast

10-15 per cent

8 per cent

15-30 per cent

15-30 per cent

Fair

Fair

Excellent

Excellent

Simple

Simple

Complex

Most complex

10. Usability: in scheduling production,

evaluating performance.

11. Reporting requirements: difficulty
of furnishing data and using reports.

Reprinted with permission from “Performance Standards for Clerical, Administrative, Technical, and
Professional Personnel” by Charles J. Berg, Jr., The Changing Scope of Office Management,
AMA Management Bulletin 49. Copyrighted 1964 by the American Management Association, Inc.

EXHIBIT I

rate over a period of time, that
worker’s production for that period
is taken as standard. A production
rate per hour or some other time
period is developed, and that rate
becomes the standard for the par
ticular job.
Recorded time: Exactly the same
as the historical method except that
current data are used. Workers
keep work logs, or their supervisors

record the amount of work accom
plished in a given amount of time.
The time in hours is divided into
total production to arrive at rate
per hour. Total rate per hour is
divided by the number of workers
doing the given job, and the result
is accepted as the standard time
for the job.
Predetermined data: Use of vali
dated standards for which times
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have been established and pub
lished.
Time study: Actual timed obser
vation of workers doing their jobs.
Times for the necessary components
of each job are totaled, and this
total is then taken as the standard
time for the job.
Ratio delay
work sampling:
This approach attempts to define
percentage of idle time against
55
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Make the major

improvements first.

That mill save the client

the greatest possible
amount of money in
the shortest possible time
—and mill at the same time

make the most spectacular

impression in terms
of results.
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working time for individual work
ers or activities. Thus, a given
worker could be working all the
time at an unduly slow pace; pure
work sampling might never reveal
it. It is, however, an extremely ef
fective technique to use on a de
partment-wide basis to uncover
poor management
time. More
over, it is extremely easy to apply.
Thus, it really serves two purposes.
It can be a good floor for more de
tailed techniques which can be ap
plied afterward. Alternatively, it
can serve as a rough first estimate
of areas which can stand improve
ment and as a first rough guide to
such improvement. Refinements
can come later.
And this is one of the first prin
ciples of any type of systems im
provement. Make the major im
provements first. That will save the
client the greatest amount
money in the shortest possible time
—and will at the same time make

the most spectacular impression in
terms
results. The satisfied client
in turn is much more amenable to
any further suggestions from the
analyst.
Admittedly industrial engineers
have traditionally been associated
with developing standards and de
termining performance achieve
ments. However, the management
accountant need no longer take a
back seat. This is particularly so
when highly scientific measure
ments are not required under the
prevailing circumstances.
A valuable tool in establishing
such time standards, determining
realistic personal allowances, and
searching out improvement pos
sibilities is work sampling. It is a
method which does not utilize such
devices as stop watches and lapsed
time cameras. This tool can be used
in a variety of office and plant situ
ations without the use of mathe
matical and statistical theorems.
Work sampling incorporates the
laws probability and randomness
with the concepts of normal dis
tribution. While some of these
principles have been elaborately
explored, one needs but a reference
to “Cost Reduction and the Science

of Probability” (Journal of Accoun
tancy, August, 1964, page 76) for
a lay interpretation of the statistical
science.
Shipping room study

A
with which I was formerly
associated had occasion to be inter
ested
determining the produc
tivity of a client’s shipping and re
ceiving department. We were
the opinion that, through more
direct supervision, improvements
could be made in the department’s
operations.
The shipping and receiving de
partment maintained a large por
tion of the inventory which, upon
receipt, was counted and placed
on shelves until ordered. When
orders were received from the or
der department, the inventory items
were assembled, packaged, and
mailed. The department also han
dled special mailings and had
charge of stationery and supplies
and the company’s local messenger
service. There were twelve fulltime employees assigned to this de
partment, including a supervisor,
Leonard Vogel.
Mr. Vogel was also interested
in increasing the department’s pro
ductivity and desired to take part
in the engagement in order
perform similar studies on his own
at a later date. He indicated that
he would seek analytical assist
ance until he felt competent to
handle such investigations without
help.
Low cost, simple study

In our discussions with Mr.
Vogel it was determined that the
time study should be simple and
at the lowest possible cost to
the department. However, it was
pointed out that the simple study
would give some insight but would
not point out much of the detail
and exceptions which a more en
compassing engagement would
give.
Management gave instructions
to go ahead with the departmental
work sampling and agreed to four
3
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categories of activity that would
be surveyed:
1.
2.
3.
4.

Working in area
Working out of area
Personal
Idle

Pro
ductive
Nonpro
ductive

Mr. Vogel indicated that he
could take about ten readings a
day without interfering with his
normal duties. This meant that one
hundred and twenty (ten time in
tervals times twelve men) observa
tions could be accounted for daily.
It was decided that the observa
tions should be taken for a period
of five days for a total of six hun
dred observations.
Worksheet

An observation worksheet on a
stratified random basis was de
signed for Mr. Vogel and he was
instructed
its use. (This was tak
en from a random number ta
ble found in most mathematical
books.) Mr. Vogel, with some help
for the first two days, completed
the forms for the week. Exhibit 2
at right shows the form as com
pleted by Mr. Vogel for the first
day. (The observation worksheets
for the remaining four days are not
reproduced in this article.)
The results of the week’s sam
ples are shown in Exhibit 3 on
this page.
As a result of taking work sam
ples it was found that the depart
ment operated at approximately an
average
70 per cent of capacity
for that week. This allowed for
an over-all improvement potential
of 30 per cent. However, it was
determined that personal time of
10 per cent should be considered
normal, thereby establishing an im
provement goal of 20 per cent.
A further analysis of the daily
observation sheets by hours proved
to be what management and the
supervisor were really looking for.
That analysis is shown as Exhibit 4
on page 58 and provides the basis
for the productivity graph shown
as Exhibit 5 on that page.
Based on Exhibit 5 it was
https://egrove.olemiss.edu/mgmtservices/vol2/iss2/7
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EXHIBIT 2

EXHIBIT 3
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DAILY OBSERVATION WORKSHEET SUMMARY

SHIPPING AND RECEIVING DEPARTMENT
March

23

24

25

27

26

Week's Total

Time

(in
½ hours)
8:00- 8:30

Pro
ductive

Nonpro

Pro

Nonpro

Pro

Nonpro

ductive

ductive

ductive

ductive

ductive

9

3

8:31- 9:00
9:01- 9:30

10

2

9:31-10:00

7

10:01-10:30

8

5
4

10:31-11:00
11:01-11:30

9

3

8

4

8
9

4

10
9

3

3
4

4

11:31-12:00
12:01-12:30

ductive
10

8

8

Pro

8

4

6

6

ductive

Pro

ductive

8

2

7

Nonpro

Pro

Total
obser

Per cent
of pro

ductive

ductive

vations

ductivity

19

24

26

36
36

80
72

2
9

11
8
12

Nonpro

3
4

5
1

11

1

6

6

8
10

10

2

9

10

2

3
4

48

78

36

65
77

25

36

70

39

48

24

36

81
67

6
37

48

36
29

48
36

77

9

12

75

38
27

48

80

36
72

75

28
9

4

28
31

12:31- 1:00

1:01- 1:30
2:01- 2:30

8

2
4

2:31- 3:00

10

2

1:31- 2:00

10

3:01- 3:30
3:31- 4:00

10

3

9

3

18

6

84

36

7

2

4:01- 4:30

4:31- 5:00

9

6

6

86

34

8
9
9

4

10

3

3
5

5

7

85

35

12

12
89

12
31

3
2

9

3

9

3
9

3
84

38

12

50
79

80

53

36

EXHIBIT 4

EXHIBIT 5
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Annual departmental savings = $7,800—equivalent to $27,000 in additional sales.

pointed out that the low produc
tivity after the lunch period was
due to the order department’s delay
in sending requisitions to the ship
ping and receiving department. In
addition, departmental employees
had been “breaking” for lunch and
quitting time much too early, partly
because of lack of sufficient work.
These conditions were subsequent
ly corrected.

Average
hours
per
day
7.57.06.56.05.55.04.54.03.53.02.52.01.51.0.50-

Results

It was suggested that Mr. Vogel
take additional samples approxi
mately weekly for the next two
months to substantiate the oneweek test. Based on the additional
observations, management took the
following actions:
1. Reduced the shipping and re
ceiving department by one man
2. Reassigned one man to the
indirect labor pool with an agree
ment that he would be available to
the shipping department at peak
demand periods
Management’s actions resulted
an estimated annual departmental
saving
$7,800. At a profit vol
ume ratio of 29 per cent this would
equal almost $27,000
additional
s.
skill 
as
A similar study was also con
ducted in an attempt to determine
the productivity of the office staff. 
In this study the daily observa
tion worksheet was designed to
determine the activities being per
formed. From these worksheets the
employees’ productivity was graph
ically portrayed
shown in Ex
hibit 6 on this page.
To indicate the further benefit
that can accrue from such an anal
ysis we reorganized the office func
tion by combining skills into ho
mogeneous groups. (See Exhibit 7
on this page.)
After the activities had been
combined, responsibility for the ho
mogeneous functions were central-

Employee 1
Personal
and
delay



Employee 3

Employee 4

Personal
and delay
Personal
and
delay

Personal
and
delay
Staff
records

Time
and
payroll

Material
requisitions

Filing
Posting

Miscellaneou
requisitions

Invoice
checking

Messages

Employee 5

Persona
and
delay

Labour
distributions

Expediting

Corres
pondence

Employee 4

Employee 5

Employees' Productivity
(by average hours)

EXHIBIT 6

EXHIBIT 7
Revised Office Functions

Average
hours
per
day

s

7.57.06.56.05.55.04.54.03.53.02.52.01.51.0.50-

l

Employee 1

Employee 2

Employee 3

Personal

Personal

Personal

Material

requisitions

Time
and
payroll


Staff
records

Miscellaneous
requisitions
Expediting

Invoice
checking

Personal

Filing

Available
to fill
vacancy
elsewhere

Messages

Labour
distributions

ized under certain employees. This
permitted specialization, which ul
timately produced greater
as
well as economy.
With imagination and a little
practical experience the manage
ment accountant can well extend
his role. This is particularly true
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Employee 2

Corre
spondence

Posting

where industrial engineers are not
on the payroll. Even where indus
trial engineers are employed, the
accountant may be in a better posi
tion to make the observations be
cause he is not regarded as sus
piciously by the operating person
nel.
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